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LISTING OF CLAIMS 

1 . (Original). A liquid oligozneric compositioii comprising: 
a cycloaiiphatic epoxide; and 

an organic soluble^ imgelled, unciosslinked^ Micbael addition polyactjdate reaction product 

2. (Original). The liquid oUgomeric composition, according to claim 1, herein said Nfichael 
addition polyacrylate product is formed from a multifunctional aciylate Michael acceptor and 
a p-dicarbonyl Nfichael donor 

3. (Origijoal). The liquid oligomeric composition, according to claim 1> wherein said p- 
dicarbonyl Michael donor is selected from the group consisting of P-keto esters, p-diketoneSi 
p-ketoamides, P-ketoanilides, and mixtures thereof. 

4. (Original)* The liqmd oligomeric composition, according to clahn 1, wherein said 
multifunctional achate Michael acceptor is selected from the group consistiiig of 
diacrylates, triacrylates, and tetiaacrylates, 

5. (Original). The liquid oUgomeric composition, according to claim 1, wherein said P- 
dicarbonyl Michael donor is a p-diketone or a p-ketoest^. 



6. (Original). The liquid oligomeric composition, according to claim 3, v4ierein said (3- 
dicarbonyl has equivalent functionality (N) wherein N = 2, 4, 6, or 8. 
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7, (Origittal). The Kquid oligomcric composition, accarding to claim 4, wherdn the molar 
aciylic functional group ratio of said dxaciylote Michael acceptor to said P-dicarbonyl donor 

isr 

>1 :1 "wbsK said p-dicarbonyl fiinctionalily=2, 
>4.5:1 M*ere said p-dicarbonyl functionality=4, 
>4,5:1 where said p-dicarbonyl functionality^, and 
>3,5:1 where said p-dicarbonyl functionality==8. 



8. (Original), The liquid oligomeric composition, according to claim 4, wherein the molar 
aoylic functional group ratio of said ttiaciylate Michael acceptor to said p-dicarbonyl donor 
is: 

>2.2S where said p-dicarbonyl iunctionaIity=2, 
>^.4:1 where said p^carbotQ^l functionality^, 
>7.8:1 where said P-dicaibonyl functionality=6, and 
>7.4:1 where said P-dicarbonyl ftuictionallty«8» 

9. (Original). The liquid oligomeric composition, accoidmg to claim 4, wherein the molar 
acrylic functional group ratio of said tetraaciylate Michael acceptor to said p-dicarbonyl 
donor is: 

>6,6 where said acetoacetate functionality^! 
>12J:1 where said P-dicarbonyl functionaIity=54, 
>1 3*2:1 where said P^carbonyl iimctionaIi1y=6, and 
>12.7;1 vdiere said P-dicarbonyl functionality=8. 

10. (Original). The liquid oligomeric composition^ according to claim li ^«em said 
cycloaliphatic epoxide has a Brookfield viscosity^ of <1 ,000 cP at 2S°C. 
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1 1 . (Original). The liquid oUgommc composition, accx>nling to claim 10, i^siierein said 
cycloaliphaiic epoxide is selected from tiie group consisting of 3,4-epoxyGyclohexylmefbLyl'* 
3,4epo^cyclohexBn6 carboxylate and bis-(3,4-epoxyGycIoIiexyl) adipate. 

12. (Originai). The liquid oligomeric composition, according to claim 1, furth^ comprising a 
modifying epoxide. 

13. (Original). The liquid oligomeric composition, according to claim 12, wherein said 
modifying epoxide is selected from the group consisting of limonme monoxide, diglycdyl 
ether of bisphenol A, and epoxy phenol novolacs. 

14. (Original). The liquid oligommc con^osition, according to claim 1 1, iT^eiein a 
preferred oycloaliphatic epoxide is 3,4-epoxycyclohexyhnethyl-3,4-epoxycyclohexane 
carboxylate. 

15. (Original). Tlie liquid oligomeric composition, according to claim 1, i?v4ifirein said 
Michael addition reaction is carried out in the presence of a strong base. 

16. (Original). The liquid oligomeric composition, according to claim 13, wherein said base 
is chosen fiom the group consisting of cyclic amidines, guanidinea^ group I alkoxides, 
quaternary hydroxides, quatemaiy alkoxides, and alkoxide bases generated in situ by reaction 
between a halide anion and an epoxy moiety. 
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17. (Original). The liquid oligomaic composition, according to claim 14, wherein said base 
is chosen from the group consisting of diazabicycloundecene (DBU), diazabicydo-nonene 
(DBN), and 1 ,1 .S^S-tetramethyl guanidine. 



IS.Originfll). The liquid oligomeric composition, according to claim 14, wherein said 
alkoxide is generated in-situ by reaction between a quaternary halide and an epOTdde moiety. 



19. (Original). The liquid oligomeric composition, according to claim 4, wh^:ein said 
diactylate is selected j&om the group consisting of: 

ethylene glycol diacrylate, propylene glycol diacrylate, 
diethylene glycol diacrylate, dipropylene glycol diacrylate, 
tnethylene glycol diacrylate, tripropylene glycol diaciylate, 
terliaethylene glycol diacrylate, tetrapropylene glycol diacrylate, 
polyethylene glycol diacrylate, polypropylene glycol diacrylate, 
eHioxylated bisphenol A diacrylate, 
bisphenol A diglycidyl ether diacrylate, 
resorcinol diglycidyl ether diaaylate, 

1. 3- propanediol diacrylate, 

1. 4- batanediol diaqt>1ate, 
1, 5-pentanediol diacrylate, 
1 , 6-hexanediol diacrylate, 
neopentyl glycol diacrylate, 
cyclohexane dimethanol diacrylate, 

ethoxylated neopentyl glycol diacrylate, propoxylated neopentyl glycol 
diacrylate, ethoxylated cyclohexanedimethanol diacrylate, propoxylated 
cyclohexanedimethanol diacrylate, 
acrylated epoxy diaciylates, 

aryl urethane diacryiates. aliphatic methane diaciylates, polyester 
diacrylates. and mixtures thereof. 



20. (Original). The liquid oligomeric composition, according to claim 4, wherein said 

triaciylate is selected from the group consisting of: 

trimethylol propat^ triacrylate, 
glycerol triacrylate, 

ethoxylated trimethylolpropane triacrylatc, propoxylated trimethylolpropane triacrylate, tris 
(2-hydroxyeth)i) isocyanurate triacrylate. 
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ethoxylated glycerol triaciylate, propojgrlated glycerol triacijiate, 
pentaeiythritol triaciylatep 

aryl i]iefha2:ie Iriaciylates^ aliphatic urethane triaciylates^ 

melamioe triacryktes, 

aliphatic epoxy triacrylates* 

epoxy novolac triaciylates, 

polyester triacrylates and mixtures thereof. 



2L (Original). The liquid oligomeric compositioii, according to claim 4, wherein said 

tetraacrylate is selected from the group consisting of 

di-trimethylolpropane tetraacrylate 
pentaeiythritol tetraacrylate, 

ethoxylated pentaerythiitol tetraacrylate, propoxylated pentaerythritol 
tetraacrylate, dipentaerythritol tetraacrylate, 

ethoxylated dipentaerythritol tetEaacrylate, propoxylated dipentaerythritol 
tetraacrylate, 

aryl urethane tetraaciylates, aliphatic urethane tetraacrylates, polyester 

tetraacrylates, 

melamine tetraacrylates, 

epoxy novolac tetraacrylates, and mixtures thereof. 

22, (Original). The liquid oligomeric composition, according to claim 6, wherein said p- 

dicarbonyl donor compound having functionality = 2 is selected from the group consisting of: 

ethyl acetoacetate, 

methyl acetoacetate^ 

2-etfaylhe;7l acetoacetate, 

lauryl acetoacetate, 

t-butyl acetoacetate, 

Bcetoacetanilide, 
N-aUcyl acetoacetanilide 

acetoacetamide, 
2-acetoacetoxylethyl methacrylate, 
allyl acetoacetate, 
benzyl acetoacetate, 
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2, 4-pentanedione, 
isobut/1 acetoacetate, and 
2-methoxyethyl acetoacetate. 

23. (Origmal), Hie liquid oligomeiic composhioo, according to claim 6, wherein said ^ 
dicaibonyl donor compound having fiinctionality = 4 is selected from the group consisting of: 
1,4-butanediol diacetoacetate, 

1.6-hexanediol diacetoacetate» 
neopenlyl glycol diacetoacetate, 
pyclohexane dimetfaanol diacetoacdate, and 
alkoxylated bisphenol A diacetoacetate. 

24. (Original). The liquid oligomeric compositioni according to claim 6, wherein said |S- 

dicarbonyl donor compound having functionality = 6 is selected from the group consisting of: 

trimeffaylol propane triacetoacetate, 
glycerin triacetoacetate, and 

polycaprolactone triacetoacetates and alkoxylated derivates thereof. 

25. (Original). The liquid oligomeric composition, according to claim 6, vdierein said p- 
dicarbonyl donor compound having functionality = 8 is pentaeiytiiritol tetraacetoacetate and 
alkoxylated derivates thereof. 

26. (Original). The liquid oligomeric composition, according to claim 2> wherein said 
Michael addition reaction occurs in the presence of at least one non-reactive solvent. 

27. (Original). The liquid oligomeric composition, according to claim 24, wherein said non- 
reactive solvent is selected from the group consisting of styrene, t-butyl styrene, a-methyl 
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styrene^ vinyl toluene, vinyl acetate^ allyl acetate, ally! metliaciylate> diallyl phtbalote, Ci - 
Cig^methacrylate esters, dimethacrylates, and trimethaciylates. 

28. (Original). The liquid oligomeric composition, according to claim 1, wherein said 
composition is shelf stable for more than one month and has residual pendant unsatuiated 
aciylate groups. 

29. (Original). The liquid oligomeric composition, according to claim 2, further comprising 
an acidifying agent 

30. (Original). The liquid oligomeric composition, according to claim 29. wherein said 
acidifying agent is chosen fiom a group consisting of phosphoric acids, carboxylic acids, acid 
half esters, and inorganic add esters. 

31. (Original). The liquid oligomeric composition, according to claim 30, Mfierem a 
preferred acidifying agent is selected fiom the group consisting of phosphate esters of 2- 
hydroxyethyl aciylate, 2-hydroxyethyl methacrylate, 2-hydrO}^propyl aciylate, 2- 
hydroxypiopyl methacrylate, 4-hydroxybulyl aczylate, and 4-hydioxybutyl methacrylate. 

32. (Original). The liquid oligomeric composition, according to claim 2, further comprising a 
monoaciylate. 

33. (Original). The liquid oligomeric composition, according to claim 32^ wherein said 
monoacrylate is chosen from the group consisting of simple Ci - Cis aciylate esters, 
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isobomyl aciylate (ffiOA), tetrahydrofuifuiyl aoiyiate (TEffFA), 2-(2-ellioxyetho3qr)efliyl 
aciylate (EOEOEA), phenoxyethyl alkylate (PEA), hydroxyattyl aaylate, monoalkyl 
polyalkylene glycol aciylate, siloxane^ silaoe or silicone aci>iate, p^uoroalkyl aciylate, 
capiolactone aciylate, and mixtures tliereof. 

34. (Original). The liquid oligomeric composition, according to claim 32, ivherein said 
monoacrylate is present fix>m about 0 to about SO mol %. 

35. (Original). The liquid oligomenc composition, according to claim 32, wherein said 
monoacrylate is present from about 0 to about 25 mol Vo, 

36. (Original). The liquid oligomeric compositioii, according to claim 32, wdiercin said 
monoacxylate is present from about 0 to about 12.5 mol %. 

37. (Original). The liquid oligomeric composition, according to claim 2» fUrther comprising a 
free-radical generator. 

38. (Original). The liquid oligomeric composition, according to claim 37, wherein said free- 
ladical generator comprises a peroxide. 

39. (Currently amended). The liquid oligomeric composition, according to claim 37, wherein 
said peroxide is selected from the group consisting of benzoyl peroxide, metiqi ethyl ketone 
peroxide (MEKP), tert-bulyl peibenzoate (TBPB), cumyl peroxide, and t-butyl 
p^xi(Qrigmal). The liquid oligomeric compositiotti aocofding to oloim 

comprising a oationio photoinitiator. 
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40. (Cuirently amended). The liquid oligomeric composition, accoiding to claim [[39]] 54, 
v/hsxein said cadonic photoinitiator is selected from the group consisting of 
perfluorometallate onium salts, iron aiene saltSj zirconocene sahs, and mangflnigig^ 
decflcarbonyl salts. 

41. (Cuirently amended). The liquid oligomeric composition, according to claim [[39]] 54* 
Tviierein said perfluorometallate is an anion selected from the group consisting of BFV PF5', 
SbF6',andB(C6F5)4'. 

42. (Currently amended). The liquid oligomeric conq^ositton, according to claim [[39]] 54. 
wherein said onium is a cation selected from the group consisting of aryl sulfonium cations, 
axyl iodonium cations, and aryl phosphonium cations. 

43. (Original). Hie liquid oligomeric composition^ according to claim 2, wh^ein said 
composition further comprises at least one additive. 

44. (Original). The liquid oligomeric composition, according to claim 43| wfaeiein said 
additive is selected from the group consisting of pigments, gloss modifiers, flow and leveling 
agents and other additive as ^propriate to formulate coatings, paints, laminates, sealants, 
adhesives and inks. 

45. (Original). A polymerized product cured from a liquid oligomeric composition 
comprising: 

A cycloaliphatic q^oxide; 
A cationic photoinitiator; and 

an organic soluble, ungelled, uncrosslinked, Michael addition polyacrylate 
reaction product 
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46. (Original). The polymerized product cured from a liquid oligomeric compositioii^ 
according to claim 43, further comprising a fiee-'radical generator. 

47. (Original). The polymerized product, according to claim 44, wherein said free-radical 
generator is actinic light 

48. (Original). The polymerized product, according to claim 45» wherein said free-radical 
generator is a peroxide. 



49. (Original), TTie polymerized product, accordbg to olaun 45, furth^ comprising at least 
one additive selected from the group consisting of pigments^ gloss modifiers, flow and 
leveling agents and other additive as appropriate to fonnulate coatings^ paints, laminates, 
sealants, adhesives and inks. 

50. (Original). A method of making a liquid oligomeric composition, v^ierein said 
oligomeric composition has p^ant unsaturated aciylate groups, the method comprising: 
reacting a multifunctional aciylate Midiajel acceptor and a p^dicarbonyl Michael donor in the 
presence of a strong base to form a Michael adduct; 

adding an acidiffring agent to said adduct in an amount at least stoichiometric with said base; 
adnwdug a cycloaliphatic epoxide^ and 

admixing a cationic photoinitiator. 

51 . (Original). A method of using a liquid oligomeric composition comprising: 

providing a liquid oligomeric composittotn comprising: 

a cycloaliphatic epoxide, a cationic photoinitialor, and 

an organic soluble^ ungelled, uncrosslinked, Michael addition polyacrylate 
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reaction product; 
a[yplying said oligomeric composntion to a sui&ce; and 
curing said compositioiL 

52. (Origiiial). A method of using a liquid oligomCTic composition, according to claim 50, 
wherein said composition further comprises at least one additive selected from the group 
consisting of pigments, gloss modifiers, flow and leveling agents and other additive as 
appropriate to formulate coatings, paints, laminates, sealants, adhesives and inks. 

53. (Original). A substrate coated with the polymerized product of claim 45. 

54. (New). The liquid oligomeric composition, according to claim 2, further comprising a 
cationic photoinitiator. 
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